We address the decay of the norm of weak solutions to the 2D dissipative quasi-geostrophic equation. When the initial data θ 0 is in L 2 only, we prove that the L 2 norm tends to zero but with no uniform rate, that is, there are solutions with arbitrarily slow decay. For θ 0 in L p ∩ L 2 , with 1 ≤ p < 2, we are able to obtain a uniform decay rate in L 2 . We also prove that when the L 2 2α−1 norm of θ 0 is small enough, the L q norms, for q >
Let x ∈ R 2 , t > 0 and 1 2 ≤ α ≤ 1. The dissipative 2D quasi-geostrophic equation
models ocean and atmosphere circulation on the boundary of a rapidly rotating 3D half space. In this equation θ = θ(x, t) is a real scalar function (the temperature of the fluid), u is an incompressible vector field (the velocity of the fluid) determined by the scalar function ψ (the stream function/pressure) through
The temperature θ and the stream function ψ are related by
Besides its interest as a model for geophysical fluids, this family of equations are of remarkable mathematical interest: when the viscosity κ = 0, the quasi-geostrophic equation is a 2D dimensionally correct model for the 3D Euler equations and when κ = 0 and α = 1 2 , the critical dissipative quasi-geostrophic equation is a 2D dimensionally correct model for the 3D Navier-Stokes equations ([1], [2] ).
We will consider the dissipative quasi-geostrophic equation with subcritical exponent, this is α ∈ ( 1 2 , 1] and will address the uniform decay of the L q norm, for q ≥ 2, of weak solutions with initial data θ 0 in different spaces. Global existence of such solutions has been proved in [3] and [8] .
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In the first two results we will discuss, we will prove that when θ 0 ∈ L 2 , the L 2 norm tends to zero but there are solutions with arbitrarily slow decay. The main elements in these proofs are a generalized version of the energy inequality (similar to the one in [7] ) and an explicit construction of an "almost self-similar" slowly decaying solution.
Theorem. Let θ(t) be a solution with θ 0 ∈ L 2 . Then lim t→∞ θ(t) L 2 = 0.
Theorem. Let r > 0, > 0, T > 0 be arbitrary. Then, there exists θ 0 in L 2 with θ 0 L 2 = r such that if θ(t) is the solution with initial data θ 0 , then
When the initial data θ 0 ∈ L p ∩ L 2 , 1 ≤ p < 2 we are able to obtain uniform decay, using the Fourier Splitting Method ( [9] , [10] ). Related results have been obtained by various authors, see [3] , [4] and [5] .
Finally we will address the uniform decay of other norms L q , for large values of q. The first result we state now is an essential building block in the proof of the decay obtained in the second one and it is based on ideas already seen in [6] .
Theorem. Let θ 0 ∈ L 2 ∩ L 2 2α−1 . Then there exists T = T (θ 0 ) such that for t ≥ T and 2 2α−1 ≤ q < ∞
